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Abstract
Objective—To examine if body satisfaction is associated with body mass index (BMI) change
and whether it protects against the development of frequent binge eating among overweight and
obese adolescent girls.
Methods—We used prospective data from 9 waves of an ongoing cohort study of adolescents,
the Growing Up Today Study. At enrollment in 1996, participants were 9 to 14 years old.
Questionnaires were mailed to participants annually until 2001, then biennially through 2007.
Girls who were overweight or obese in 1996 were included in the analysis (n=1 559). Our
outcomes were annual change in BMI and incident frequent binge eating, defined as binge eating
at least weekly and no use of compensatory behaviors.
Results—At baseline, 57.2% of the overweight and obese girls were at least somewhat satisfied
with their bodies. During 11 years of follow-up, 9.5% (95% confidence interval (CI) [7.8, 10.8])
of the girls started to binge eat frequently. Controlling for BMI and other confounders, overweight
and obese girls who reported being at least somewhat satisfied with their bodies made smaller
BMI gains (β=−0.10 kg/m2, 95% CI [−0.19, −0.02]) and had 61% lower odds of starting to binge
eat frequently (odds ratio (OR)=0.39, 95% CI [0.24, 0.64]) than their less satisfied peers.
Compared to girls who were the least satisfied with their bodies, girls who were the most satisfied
had 85% lower odds of starting to binge eat frequently (OR=0.15, 95% CI [0.06, 0.37]). The
association between body satisfaction and starting to binge eat frequently was stronger for younger
adolescents than older adolescents.
Conclusions—While body dissatisfaction is common among overweight and obese girls, body
satisfaction may protect against excessive weight gain and binge eating. Prevention of body
dissatisfaction must begin early and should be considered as a component of both obesity and
eating disorder prevention programs.
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INTRODUCTION
Overweight and obesity are common among adolescents in the United States1 and can have
serious health consequences2. Body dissatisfaction, defined as having a negative subjective
evaluation of one’s physical body3, is common, and even normative, among females4. Rates
of body dissatisfaction increase with body mass index among adolescent girls5-7 and are
particularly high among those who are overweight or obese7,8. Although body
dissatisfaction has been shown to increase the risk for several adverse outcomes, including
disordered eating behaviors9-11, low self esteem12, and depressive symptoms9,12-14, its
association with adverse weight-related outcomes has received relatively little attention.
Given the high rates of overweight and obesity among adolescents in the United States and
the belief by some experts that a moderate amount of body dissatisfaction may serve as a
motivator for healthy lifestyle change15, support for promoting body satisfaction among
overweight and obese adolescents is not universally accepted. Clinicians may find it
incongruous to promote body satisfaction while also encouraging weight loss for the
purposes of optimizing health.
There is no empirical evidence to support that body dissatisfaction motivates overweight and
obese youth to adopt healthier behaviors or gain less weight and, in fact, some evidence
suggests that the opposite may be true. Van den Berg and Neumark-Sztainer observed that
among 376 overweight and obese girls in Minnesota, those with higher body satisfaction had
smaller BMI increases over 5 years16. Although not studied among overweight and obese
adolescents separately, adolescents with higher body satisfaction are more physically active
and are less likely to diet or use unhealthy weight control behaviors than their less satisfied
peers17. Taken together, these findings suggest that enhancing body satisfaction among
overweight and obese girls could promote healthier weight-related behaviors and lessen
weight gain.
In addition to the relationship between body dissatisfaction and elevated BMI seen among
adolescent girls5,6,8, several cross-sectional studies have found a strong correlation between
body dissatisfaction and binge eating, which itself is a risk factor for weight gain. Binge
eating disorder (BED) is an eating disorder that is characterized by recurrent episodes of
binge eating that occur at least once a week without the use of inappropriate compensatory
behaviors18. The estimated lifetime prevalence of BED among female adolescents is
2.3%19. Overweight and obese adolescents are far more likely than their healthy weight
peers to report binge eating20,21. Moreover, greater body dissatisfaction is seen in women
with BED than in overweight and obese women who do not binge22-24. Although one study
found that body dissatisfaction was a risk factor for binge eating onset, the magnitude of the
association was small25. No large longitudinal studies have investigated this association and
none have assessed whether age modifies the relationship. Moreover, the association
between body satisfaction and the onset of binge eating behaviors has not been investigated
among overweight and obese adolescents. Exploring this relationship is an important area of
scientific investigation because of the substantial morbidity associated with binge eating.
Girls who binge eat frequently are more likely to suffer from mood disorders, anxiety
disorders, behavioral disorders, and substance abuse19, as well as more likely to become
overweight or obese26.
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tThe aim of the current study was to investigate the associations of body satisfaction with
yearly BMI change and incident frequent binge eating in a cohort of overweight and obese
adolescent girls living throughout the United States. We hypothesized that body satisfaction
would predict lower yearly BMI gain and protect against incident frequent binge eating.
SUBJECTS AND METHODS
Subjects
Participants are members of the Growing Up Today Study (GUTS), an ongoing cohort study
of adolescents throughout the United States that was established in 1996. They are the
offspring of women participating in the ongoing Nurses’ Health Study II (NHSII), a cohort
study of over 116 000 female registered nurses27. Participants were 9 to 14 years old at
enrollment in 1996. Approximately 68% of the invited female participants (n=9 039)
returned completed questionnaires, thereby assenting to participate in the cohort study.
Participants were asked to complete questionnaires annually from 1996 to 2001, and then
biennially through 2007. All girls from the 1996-2007 waves of GUTS who were
overweight or obese in 1996 and provided information in one or more consecutive cycles
(n=1 559) were included in the present analysis.
The study was approved by the human subjects committees at Children’s Hospital Boston
and Brigham and Women’s Hospital in Boston, MA.
Measurement
Predictors—Body satisfaction was our primary exposure. Body satisfaction was assessed
using a single item from the validated McKnight Risk Factor Survey (MRFS)28. Participants
were asked the question, “In the past year, how happy have you been with the way your
body looks?” with the response categories: totally, a lot, pretty much, a little, or not at all on
the 1996-1999 questionnaires and again in 2001. This item has adequate internal consistency
(r=0.75 for middle school girls, r=0.69 for high school girls) with other items on the body
appearance/appraisal subscale of the MRFS28. Participants who answered totally, a lot, or
pretty much to this question were considered to be at least somewhat satisfied with the way
their bodies looked and therefore were classified as having body satisfaction. Participants
who answered a little or not at all to this question were classified as having low body
satisfaction.
Hours per week spent watching television (TV), which is a known predictor of body
dissatisfaction among girls29, was collected on each survey using either a single item which
asked about weekly TV viewing or separate questions which asked about weekday and
weekend viewing. As part of the NHS II study, height and weight has been self-reported by
the mothers of GUTS participants. Maternal BMI was calculated from self-reported height
assessed in 1989 and weight reported biennially from 1995 through 2007. Participants
whose mother had a BMI ≥25 were classified as having an overweight/obese mother.
Outcomes—Our two outcomes were annual change in BMI and incident frequent binge
eating. BMI was calculated from self-reported height and weight, which were assessed at
every questionnaire cycle. Age- and sex-specific International Obesity Task Force cutoffs30
were used to classify participants’ weight status. All analyses were restricted to females
classified as overweight or obese. Although studies of the validity of self-reported weight
and height find that adolescents provide valid information31-33, some girls who may truly be
overweight but underreported their weight would be excluded from these analyses. Further,
overweight and obese girls are consistent in underreporting their weight, thus weight change
based on serial self-reported weights is highly valid34. Since change in BMI is the preferred
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tmeasure of change in adiposity in longitudinal studies of adolescents35,36, we modeled
weight change as change in BMI rather than change in BMI z-score or percentile. Annual
BMI change (in kg/m2) was calculated by dividing the difference in self-reported BMI
between consecutive survey waves by the number of years elapsed between self-reports.
Binge eating, which was assessed at every survey wave, was defined as frequent overeating
episodes (During the past year, how often have you eaten so much food in a short period of
time that you would be embarrassed if others saw you?) and reporting a loss of control (Did
you feel out of control, like you couldn’t stop eating, even if you wanted to stop?).
Participants who reported at least weekly binge eating episodes and did not use
compensatory behaviors, such as self-induced vomiting or laxatives, were defined as binge
eating frequently based on frequency criteria for BED proposed for the fifth edition of
Diagnostic and Statistical Manual of Mental Disorders (DSM-5)18. We additionally looked
at incident weekly binge eating episodes with or without use of compensatory behaviors as
an outcome. This outcome included mostly individuals with frequent binge eating, as well as
cases of subthreshold or full criteria bulimia nervosa (BN).
Analysis
We used Kaplan-Meier time-to-event analysis to estimate time to incident frequent binge
eating. Generalized estimating equations with time-varying covariates were used for
multivariable lagged longitudinal analyses of body satisfaction predicting BMI change
(identity link) and development of frequent binge eating (logit link) over the following year.
Generalized estimating equations have an independent working covariance matrix and
empirical variance to account for the correlation between siblings. Girls who met the criteria
for frequent binge eating at baseline were censored from the frequent binge eating outcome
analyses and incident cases were censored from analyses of subsequent time periods. All
statistical models were adjusted for age. Fully-adjusted models were additionally adjusted
for BMI, TV viewing, and maternal weight status in the previous time period. Tanner stage
was considered as a covariate, but did not appear to confound the relationships under study,
thus was not included in the multivariate-adjusted models.
For the primary analyses, we treated body satisfaction as a dichotomous variable, but also
explored the shape of the association by using indicator variables representing the full range
of body satisfaction from not at all to a lot/totally. Because there were no incident frequent
binge eating cases among girls who reported being totally happy with the way their body
looked, the a lot and totally categories were combined for this analysis. To assess if age
modified the associations observed, we conducted an addition secondary analysis stratified
by age group at each wave (younger adolescents, 9 to ≤15 years vs. older adolescents, >15 to
25 years). We conducted a complete case analysis. To investigate whether bias was
introduced by restricting to complete cases, we conducted analogous analyses with indicator
variables to denote missing information for TV viewing (≤2 hours/day, >2 hours/day, or
missing) and maternal weight status (healthy weight, overweight/obese, or missing).
We report beta estimates (β) and 95% confidence intervals (CI) for the BMI change analyses
and odds ratios (OR) and 95% CIs from the model predicting the development of frequent
binge eating. All p values are 2-sided, with p<0.05 considered statistically significant. All
analyses were conducted with SAS software (version 9.1; SAS Institute, Cary, NC).
RESULTS
At baseline, the mean (sd) age of the females was 11.8 (1.6) years (Table 1). The mean (sd)
BMI among all participants was 23.7 (2.6) and 93% of the sample was white. Girls who
were at least somewhat satisfied with their bodies had a mean BMI of 23.1 (2.4), which was
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tlower than the mean of 24.6 (2.6) seen among girls with low body satisfaction (p≤0.0001).
At baseline, over half (57%) of the overweight and obese 9-14 year old girls reported being
at least somewhat satisfied with the way their bodies looked and 59% had a mother who was
overweight or obese. Body satisfaction decreased over time. Less than half (47%) of the
13-18 year old girls reported being at least somewhat satisfied with the way their bodies
looked in 2001.
In age-adjusted models, there was no significant association between body satisfaction and
annual change in BMI (Table 2). After further adjusting for BMI, we observed that
overweight and obese girls who were at least somewhat satisfied with their bodies made
smaller annual gains in BMI (β =−0.09 kg/m2, 95% CI=−0.17, −0.01) compared to more
dissatisfied girls. The association was virtually unchanged when the analyses also controlled
for TV viewing and maternal weight status (β =−0.10 kg/m2, 95% CI=−0.19, −0.02). We
observed a significant linear trend (p=0.02) for smaller BMI gains with higher body
satisfaction such that those reporting being a lot or totally satisfied gained 0.13 fewer BMI
units per year than did those who were not at all satisfied with their bodies.
At baseline in 1996, 1.7% of all overweight and obese girls in GUTS met criteria for
frequent binge eating. After excluding prevalent cases of frequent binge eating at baseline,
136 girls (Incidence=9.5%, 95% CI=7.8, 10.8) in our sample met criteria for frequent binge
eating at least once during 11 years of follow-up. An additional 25 girls reported incident
weekly binge eating with the use of a compensatory behavior (i.e., subthreshold or full
criteria BN) during follow-up. Girls who were at least somewhat satisfied with their bodies
had 61% lower odds of developing BED (OR=0.39, 95% CI=0.24, 0.64) in the subsequent
12-24 months compared to those who were less satisfied (Table 3). Moreover, compared to
girls who were not at all satisfied with the way their bodies looked, girls who reported being
a lot or totally satisfied with their bodies had 85% lower odds of developing BED (OR=0.15,
95% CI= 0.06, 0.37).
To investigate whether age modified the associations, we conducted an exploratory age-
stratified analysis (Table 4). We observed that the protective effect of higher body
satisfaction on BMI change was seen only in younger adolescents (β =−0.18 kg/m2, 95%
CI=−0.31, −0.06). In contrast, higher body satisfaction was protective against frequent binge
eating in both age groups, although the effect was strongest in the younger adolescents
(OR=0.34, 95% CI=0.17, 0.68).
Findings from analyses conducted with indicator variables for the missing TV viewing and
maternal weight status covariates were not materially different from the complete case
analysis (data not shown). Analyses that predicted incident weekly binge eating with or
without using compensatory behaviors had findings similar to the frequent binge eating
analyses (data not shown).
DISCUSSION
Among our sample of 1 559 overweight and obese adolescent girls, those who were at least
somewhat satisfied with their bodies gained less weight and were less likely to develop
frequent binge eating than those who were less satisfied with their bodies. During the 11
years of follow up, 9.5% of the adolescent females in our sample met criteria for frequent
binge eating at least once, demonstrating that binge eating is common among overweight
and obese individuals20-24.
Our finding that girls who were at least somewhat satisfied with their bodies made smaller
yearly BMI gains than their more dissatisfied peers supports earlier research from a study of
youth in Minnesota16 and. Although the effect size of 0.1 may be too small to be considered
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ta clinically significant difference in BMI, our findings argue against the supposition that
body dissatisfaction among overweight and obese individuals may be desirable because it
would serve as a motivator for weight loss or that overweight and obese adolescent girls
who are satisfied with their bodies are a “risk group”37. Better understanding of the source
of their resilience could inform intervention efforts to enhance body satisfaction in other
girls and, thus, possibly lessen excessive weight gain.
This study is the first to report that overweight and obese adolescent girls who are least
somewhat satisfied with their bodies are much less likely than their less satisfied peers to
develop BED. However, related evidence supports our finding. Stice, Presnell, and Spangler
previously identified body dissatisfaction as a risk factor for the onset of at least one episode
of binge eating in a longitudinal study of 231 girls from two private high schools in
Northern California25. In addition, in a prospective study of adolescents by Neumark-
Sztainer et al., low body satisfaction was associated with more binge eating in boys, but not
girls17. Further support for our findings comes from a weight control trial of overweight and
obese women, which found that, independent of weight change, improved body satisfaction
among participants was associated with a greater reduction in binge eating22.
We found that body satisfaction predicted less BMI gain in younger adolescents only and
observed a stronger protective effect of body satisfaction on starting to binge eat frequently
for younger adolescents compared to older adolescents. These observations are similar to
findings by Paxton et al.12 who demonstrated that body dissatisfaction predicted depressive
mood and low self-esteem in early adolescent girls, but not mid-adolescent girls. The
authors posited that girls who are vulnerable to the negative consequences of body
dissatisfaction are likely to suffer the adverse effects earlier in adolescence and that these
effects would then be sustained, rather than first occur, in later adolescence12. Taken
together, these findings highlight the importance of early prevention of body dissatisfaction.
Specifically, obesity and eating disorder prevention interventions which target body
dissatisfaction should begin before adolescence.
The breadth of evidence that links body dissatisfaction to negative outcomes such as lower
physical activity levels17, use of unhealthy weight control behaviors17, disordered
eating9-11, depressive mood9,12-14, weight gain38, and now binge eating suggests that greater
attention should be paid to preventing body dissatisfaction. Our findings suggest that
interventions that enhance body satisfaction could reduce unhealthy weight gain, which is
fundamental to preventing the consequences of adolescent obesity, such as type 2 diabetes,
obstructive sleep apnea, hypertension, dyslipidemia, and metabolic syndrome2. Because
binge eating is associated with excess weight gain in adolescents39 and individuals with
BED are often overweight or obese40, reducing binge eating may also reduce obesity-related
health burden.
Risk factors for body dissatisfaction may be salient targets for promoting body satisfaction,
decreasing unhealthy weight gain, and preventing binge eating onset among adolescents.
One such target is perceived pressure to be thin41 which may come from sources such as
parents42, peers43, and the media38,44,45. Experiences of appearance-based teasing46 and
weight-based discrimination47 are also significant predictors of body dissatisfaction. Victims
of weight bias who believe weight-based stereotypes are particularly susceptible to body
dissatisfaction47 and may be more likely to binge eat in response to stigma and be less
motivated to lose weight48. These findings highlight the importance of bolstering efforts to
reduce weight-based discrimination, while also targeting perceptions of overweight and
obese individuals about the acceptability of such discrimination.
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tStrengths of this study include its prospective design, geographically diverse sample,
validated measures, and large sample size. These qualities, in addition to our ability to adjust
for known correlates of body dissatisfaction and binge eating, reduce the likelihood of
incorrect inference. The study, however, has several limitations. First, body satisfaction was
assessed using a single-item measure which provides less robust information than
comprehensive, empirically-validated scales49. However, one would expect the
misclassification caused by using an abbreviated measure would bias the results towards the
null. Thus, our estimates may be conservative. An additional limitation of our study relate to
drawbacks of self-reported binge eating. Studies have demonstrated a number of limitations
of self-reported binge eating in children and adolescents, particularly when it comes to
measuring objective bulimic episodes, the hallmark of BED50. The inclusion of instructions
defining "large amount" has been useful in reducing these limitations50,51, though such
instructions were not included in our study. Another limitation of our study is that our
sample is more than 90% white and likely under represents youth of low socioeconomic
status (SES) because the our sample consists of children of nurses, thus it is unclear if our
results are generalizable to racial/ethnic minorities or adolescents of low SES. In addition,
although our measures have been validated, we relied on self-reported information.
This study builds on the existing literature that recognizes body dissatisfaction as a risk
factor for myriad negative outcomes during adolescence, and specifically among overweight
and obese girls. Our findings support the notion that obesity prevention and treatment
interventions might be enhanced by focusing greater attention on promoting body
satisfaction3,52,53. Addressing both obesity and eating disorder prevention in the same
program has both theoretical54,55 and empirical56-60 support and would enhance primary
prevention efforts for obesity. Our data suggest that promoting body satisfaction among
overweight and obese girls may also strengthen secondary prevention since girls with body
satisfaction have lower weight gain and are less likely to start binge eating. Promotion of
body satisfaction may be an important component of both obesity and eating disorder
prevention and treatment programs.
Acknowledgments
The authors would like to thank the thousands of young people across the country participating in the Growing Up
Today Study.
Funding/Support: The analysis was supported by a research grant (MH087786) from the National Institutes of
Health. Support for the collection of the data came from research grants (DK59570, DK46834, and HD049889 )
from the National Institutes of Health. Dr. Calzo is supported by National Research Service Award Number
F32HD066792 from the Eunice Kennedy Shriver National Institute of Child Health & Human Development. Dr.
Austin is supported by the Leadership Education in Adolescent Health project, Maternal and Child Health Bureau,
HRSA grant 6T71-MC00009.
REFERENCES
1. Ogden CL, Carroll MD, Curtin LR, Lamb MM, Flegal KM. Prevalence of High Body Mass Index in
US Children and Adolescents, 2007-2008. JAMA: The Journal of the American Medical
Association. 2010; 303:242–249. [PubMed: 20071470]
2. Daniels SR, Arnett DK, Eckel RH, Gidding SS, Hayman LL, Kumanyika S, Williams CL.
Overweight in Children and Adolescents: Pathophysiology, Consequences, Prevention, and
Treatment. Circulation. 2005; 111:1999–2012. [PubMed: 15837955]
3. Stice E, Shaw HE. Role of body dissatisfaction in the onset and maintenance of eating pathology: A
synthesis of research findings. Journal of Psychosomatic Research. 2002; 53:985–993. [PubMed:
12445588]
4. Rodin J, Silberstein L, Striegel-Moore R. Women and weight: a normative discontent. Nebraska
Symposium on Motivation. 1984; 32:267–307. [PubMed: 6398857]
Sonneville et al. Page 7
Int J Obes (Lond). Author manuscript; available in PMC 2013 January 01.
N
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
t
N
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
t
N
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
t5. Presnell K, Bearman SK, Stice E. Risk factors for body dissatisfaction in adolescent boys and girls:
A prospective study. International Journal of Eating Disorders. 2004; 36:389–401. [PubMed:
15558645]
6. Stice E, Whitenton K. Risk factors for body dissatisfaction in adolescent girls: A longitudinal
investigation. Developmental Psychology. 2002; 38:669–678. [PubMed: 12220046]
7. Calzo J, Sonneville K, Haines J, Blood E, Field A, Austin S. The development of associations
among BMI, body dissatisfaction, and weight and shape concern in adolescent boys and girls.
Journal of Adolescent Health. (In press).
8. Crow S, Eisenberg ME, Story M, Neumark-Sztainer D. Psychosocial and behavioral correlates of
dieting among overweight and non-overweight adolescents. Journal of Adolescent Health. 2006;
38:569–574. [PubMed: 16635769]
9. Ohring R, Graber JA, Brooks-Gunn J. Girls’ recurrent and concurrent body dissatisfaction:
Correlates and consequences over 8 years. International Journal of Eating Disorders. 2002; 31:404–
415. [PubMed: 11948645]
10. Keel P, Fulkerson J, Leon G. Disordered Eating Precursors in Pre- and Early Adolescent Girls and
Boys. Journal of Youth and Adolescence. 1997; 26
11. Killen JD, Taylor CB, Hayward C, Haydel KF, Wilson DM, Hammer L, Strachowski D. Weight
concerns influence the development of eating disorders: A 4-year prospective study. Journal of
Consulting and Clinical Psychology. 1996; 64:936–940. [PubMed: 8916622]
12. Paxton SJ, Neumark-Sztainer D, Hannan PJ, Eisenberg ME. Body Dissatisfaction Prospectively
Predicts Depressive Mood and Low Self-Esteem in Adolescent Girls and Boys. Journal of Clinical
Child & Adolescent Psychology. 2006; 35:539–549. [PubMed: 17007599]
13. Stice E, Bearman SK. Body-image and eating disturbances prospectively predict increases in
depressive symptoms in adolescent girls: A growth curve analysis. Developmental Psychology.
2001; 37:597–607. [PubMed: 11552756]
14. McCreary D, Sasse D. An Exploration of the Drive for Muscularity in Adolescent Boys and Girls.
Journal of American College Health. 2000; 48:297–304. [PubMed: 10863873]
15. Heinberg, L.; Thompson, J.; Matzon, J. Body image dissatisfaction as a motivator for healthy
lifestyle change: Is some distress beneficial?. In: Striegel-Moore, R.; Smolak, L., editors. Eating
Disorders. Innovative Directions in Research and Practice. American Psychological Association;
Washington, DC: 2001. p. 215-232.
16. van den Berg P, Neumark-Sztainer D. Fat ’n Happy 5 Years Later: Is It Bad for Overweight Girls
to Like Their Bodies? Journal of Adolescent Health. 2007; 41:415–417. [PubMed: 17875468]
17. Neumark-Sztainer D, Paxton SJ, Hannan PJ, Haines J, Story M. Does Body Satisfaction Matter?
Five-year Longitudinal Associations between Body Satisfaction and Health Behaviors in
Adolescent Females and Males. Journal of Adolescent Health. 2006; 39:244–251. [PubMed:
16857537]
18. Striegel-Moore, R.; Wonderlich, S.; Walsh, B.; Mitchell, J., editors. Developing an evidence-based
classifciation of eating disorders: Scientific findings for DSM-5. American Psychiatric
Assoication; Arlington, VA: 2011.
19. Swanson SA, Crow SJ, Le Grange D, Swendsen J, Merikangas KR. Prevalence and Correlates of
Eating Disorders in Adolescents: Results From the National Comorbidity Survey Replication
Adolescent Supplement. Arch Gen Psychiatry. 2011 archgenpsychiatry.2011.2022.
20. Field AE, Camargo CA Jr, Taylor CB, Berkey CS, Frazier AL, Gillman MW, Colditz GA.
Overweight, Weight Concerns, and Bulimic Behaviors Among Girls and Boys. Journal of the
American Academy of Child & Adolescent Psychiatry. 1999; 38:754–760. [PubMed: 10361795]
21. Neumark-Sztainer D, Story M, Hannan PJ, Perry CL, Irving LM. Weight-Related Concerns and
Behaviors Among Overweight and Nonoverweight Adolescents: Implications for Preventing
Weight-Related Disorders. Arch Pediatr Adolesc Med. 2002; 156:171–178. [PubMed: 11814380]
22. Wardle J, Waller J, Rapoport L. Body Dissatisfaction and Binge Eating in Obese Women: The
Role of Restraint and Depression. Obesity. 2001; 9:778–787.
23. Lloyd-Richardson EE, King TK, Forsyth LH, Clark MM. Body image evaluations in obese females
with binge eating disorder. Eating Behaviors. 2000; 1:161–171. [PubMed: 15001059]
Sonneville et al. Page 8
Int J Obes (Lond). Author manuscript; available in PMC 2013 January 01.
N
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
t
N
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
t
N
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
t24. Striegel-Moore RH, Wilson GT, Wilfley DE, Elder KA, Brownell KD. Binge eating in an obese
community sample. International Journal of Eating Disorders. 1998; 23:27–37. [PubMed:
9429916]
25. Stice E, Presnell K, Spangler D. Risk factors for binge eating onset in adolescent girls: A 2-year
prospective investigation. Health Psychology. 2002; 21:131–138. [PubMed: 11950103]
26. Field, A.; Corliss, H.; Skinner, H.; Horton, N. Loss-of-control eating as a predictor of weight gain
and the delopment of overweight, depressive symptoms, binge drinking, and substance use. In:
Striegel-Moore, R.; Wonderlich, S.; Walsh, T.; Mitchell, J., editors. Developing an Evidence-
Based Classification of Eating Disorders: Scientific Findings for DSM-5. American Psychiatric
Association; Arlington, VA: 2011. p. 77-88.
27. Solomon CG, Willett WC, Carey VJ, Rich-Edwards J, Hunter DJ, Colditz GA, Manson JE. A
Prospective Study of Pregravid Determinants of Gestational Diabetes Mellitus. JAMA: The
Journal of the American Medical Association. 1997; 278:1078–1083. [PubMed: 9315766]
28. Shisslak CM, Renger R, Sharpe T, Crago M, McKnight KM, Gray N, Taylor CB. Development
and evaluation of the McKnight risk factor survey for assessing potential risk and protective
factors for disordered eating in preadolescent and adolescent girls. International Journal of Eating
Disorders. 1999; 25:195–214. [PubMed: 10065397]
29. Schooler D, Trinh S. Longitudinal associations between television viewing patterns and adolescent
body satisfaction. Body Image. 2011; 8:34–42. [PubMed: 21050831]
30. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard definition for child
overweight and obesity worldwide: international survey. BMJ. 2000; 320:1240. [PubMed:
10797032]
31. Goodman E, Hinden BR, Khandelwal S. Accuracy of Teen and Parental Reports of Obesity and
Body Mass Index. Pediatrics. 2000; 106:52–58. [PubMed: 10878149]
32. Strauss RS. Comparison of measured and self-reported weight and height in a cross-sectional
sample of young adolescents. International Journal of Obesity & Related Metabolic Disorders.
1999; 23:904. [PubMed: 10490794]
33. Shannon B, Smiciklas-Wright H, Wang M. Inaccuracies in self-reported weights and heights of a
sample of sixth-grade children. Journal of the American Dietetic Association. 1991; 91:675–678.
[PubMed: 2040781]
34. Field AE, Aneja P, Rosner B. The Validity of Self-reported Weight Change among Adolescents
and Young Adults[ast]. Obesity. 2007; 15:2357–2364. [PubMed: 17890505]
35. Cole TJ, Faith MS, Pietrobelli A, Heo M. What is the best measure of adiposity change in growing
children: BMI, BMI %, BMI z-score or BMI centile? Eur J Clin Nutr. 2005; 59:419–425.
[PubMed: 15674315]
36. Berkey CS, Colditz GA. Adiposity in Adolescents: Change in Actual BMI Works Better Than
Change in BMI z Score for Longitudinal Studies. Annals of Epidemiology. 2007; 17:44–50.
[PubMed: 17140812]
37. Al Sabbah H, Vereecken C, Abdeen Z, Coats E, Maes L. Associations of overweight and of weight
dissatisfaction among Palestinian adolescents: findings from the national study of Palestinian
schoolchildren (HBSC-WBG2004). Journal of Human Nutrition and Dietetics. 2009; 22:40–49.
[PubMed: 18759957]
38. van den Berg P, Paxton SJ, Keery H, Wall M, Guo J, Neumark-Sztainer D. Body dissatisfaction
and body comparison with media images in males and females. Body Image. 2007; 4:257–268.
[PubMed: 18089272]
39. Field AE, Austin SB, Taylor CB, Malspeis S, Rosner B, Rockett HR, Colditz GA. Relation
Between Dieting and Weight Change Among Preadolescents and Adolescents. Pediatrics. 2003;
112:900–906. [PubMed: 14523184]
40. Hudson JI, Hiripi E, Pope HG Jr, Kessler RC. The Prevalence and Correlates of Eating Disorders
in the National Comorbidity Survey Replication. Biological Psychiatry. 2007; 61:348–358.
[PubMed: 16815322]
41. Stice E, Shaw H. Role of body dissatisfaction in the onset and maintenance of eating pathology: A
synthesis of research findings. J Psychosom Res. 2002; 53:985–983. [PubMed: 12445588]
Sonneville et al. Page 9
Int J Obes (Lond). Author manuscript; available in PMC 2013 January 01.
N
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
t
N
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
t
N
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
t42. Field AE, Camargo CA, Taylor CB, Berkey CS, Roberts SB, Colditz GA. Peer, Parent, and Media
Influences on the Development of Weight Concerns and Frequent Dieting Among Preadolescent
and Adolescent Girls and Boys. Pediatrics. 2001; 107:54–60. [PubMed: 11134434]
43. Stice E, Maxfield J, Wells T. Adverse effects of social pressure to be thin on young women: An
experimental investigation of the effects of “fat talk”. International Journal of Eating Disorders.
2003; 34:108–117. [PubMed: 12772175]
44. Halliwell E, Easun A, Harcourt D. Body dissatisfaction: Can a short media literacy message reduce
negative media exposure effects amongst adolescent girls? British Journal of Health Psychology.
2011; 16:396–403. [PubMed: 21489065]
45. Durkin SJ, Paxton SJ, Wertheim EH. How do adolescent girls evaluate body dissatisfaction
prevention messages? Journal of Adolescent Health. 2005; 37:381–390. [PubMed: 16227123]
46. Jackson TD, Grilo CM, Masheb RM. Teasing History, Onset of Obesity, Current Eating Disorder
Psychopathology, Body Dissatisfaction, and Psychological Functioning in Binge Eating Disorder.
Obesity. 2000; 8:451–458.
47. Farrow CV, Tarrant M. Weight-based discrimination, body dissatisfaction and emotional eating:
The role of perceived social consensus. Psychology & Health. 2009; 24:1021–1034. [PubMed:
20205043]
48. Puhl RM, Moss-Racusin CA, Schwartz MB. Internalization of Weight Bias: Implications for Binge
Eating and Emotional Well-being[ast]. Obesity. 2007; 15:19–23. [PubMed: 17228027]
49. Giovannelli TS, Cash TF, Henson JM, Engle EK. The measurement of body-image dissatisfaction-
satisfaction: Is rating importance important? Body Image. 2008; 5:216–223. [PubMed: 18463010]
50. Goldschmidt AB, Doyle AC, Wilfley DE. Assessment of binge eating in overweight youth using a
questionnaire version of the child eating disorder examination with instructions. International
Journal of Eating Disorders. 2007; 40:460–467. [PubMed: 17497710]
51. Goldfein JA, Devlin MJ, Kamenetz C. Eating Disorder Examination-Questionnaire with and
without instruction to assess binge eating in patients with binge eating disorder. International
Journal of Eating Disorders. 2005; 37:107–111. [PubMed: 15732081]
52. Parham ES. Promoting Body Size Acceptance in Weight Management Counseling. Journal of the
American Dietetic Association. 1999; 99:920–925. [PubMed: 10450305]
53. Wilson G. Acceptance and change in the treatment of eating disorders and obesity. Behav Ther.
1996; 27:417–439.
54. Neumark-Sztainer D, Levine M, Paxton S, Smolak L, Piran N, Wertheim E. Prevention of Body
Dissatisfaction and Disordered Eating: What Next? Eating Disorders. 2006; 14:265–285.
[PubMed: 16873144]
55. Haines J, Neumark-Sztainer D. Prevention of obesity and eating disorders: a consideration of
shared risk factors. Health Education Research. 2006; 21:770–782. [PubMed: 16963727]
56. Neumark-Sztainer DR, Wall MM, Haines JI, Story MT, Sherwood NE, van den Berg PA. Shared
Risk and Protective Factors for Overweight and Disordered Eating in Adolescents. American
Journal of Preventive Medicine. 2007; 33:359–369.e353. [PubMed: 17950400]
57. Gortmaker SL, Peterson K, Wiecha J, Sobol AM, Dixit S, Fox MK, Laird N. Reducing Obesity via
a School-Based Interdisciplinary Intervention Among Youth: Planet Health. Arch Pediatr Adolesc
Med. 1999; 153:409–418. [PubMed: 10201726]
58. Austin SB, Field AE, Wiecha J, Peterson KE, Gortmaker SL. The Impact of a School-Based
Obesity Prevention Trial on Disordered Weight-Control Behaviors in Early Adolescent Girls. Arch
Pediatr Adolesc Med. 2005; 159:225–230. [PubMed: 15753264]
59. Austin SB, Kim J, Wiecha J, Troped PJ, Feldman HA, Peterson KE. School-Based Overweight
Preventive Intervention Lowers Incidence of Disordered Weight-Control Behaviors in Early
Adolescent Girls. Arch Pediatr Adolesc Med. 2007; 161:865–869. [PubMed: 17768286]
60. Robinson T, Killen J, Kraemer H, Wilson D, Matheson D, Haskell W, Varady A. Dance and
reducing television viewing to prevent weight gain in African-American girls: the Stanford GEMS
pilot study. Ethn Dis. 2003; 13:S65–S67. [PubMed: 12713212]
Sonneville et al. Page 10
Int J Obes (Lond). Author manuscript; available in PMC 2013 January 01.
N
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
t
N
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
t
N
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
tN
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
t
N
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
t
N
I
H
-
P
A
 
A
u
t
h
o
r
 
M
a
n
u
s
c
r
i
p
t
Sonneville et al. Page 11
Table 1
Baseline characteristics of 1559 overweight and obese adolescent females in the Growing Up Today Study
Mean (SD) or percentage
Age (years) (n=1 559) 11.8 (1.6)
BMI (kg/m2) (n=1 559) 23.7 (2.6)
Body satisfaction (% prevalence) (n=1 543) 57.2%
Television viewing (% watching greater than 2 hours/day) (n=1 559) 52.9%
Maternal weight status (% overweight/obese) (n=1 481) 59.0%
SD, standard deviation; BMI, body mass index; BED, binge eating disorder
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Table 2
Association of body satisfaction with yearly BMI changea
Age adjusted
β (95% CI)
Age and BMI adjusted
β (95% CI)
Fully adjustedb
β (95% CI)
Body satisfactionc 0.01 (−0.06, 0.08) −0.09 (−0.17, −0.01) −0.10 (−0.19, −0.02)
"How happy are you with way
your body looks?"
Not at all 0 (reference) 0 (reference) 0 (reference)
A little 0.00 (−0.10, 0.11) −0.01 (−0.12, 0.10) −0.02 (−0.15, 0.10)
Somewhat −0.01 (−0.11, 0.10) −0.08 (−0.18, 0.03) −0.12 (−0.24, 0.00)
A lot/Totally 0.01 (−0.10, 0.11) −0.10 (−0.22, 0.01) −0.13 (−0.26, 0.00)
ptrend 0.58 0.03 0.02
BMI, body mass index; CI, confidence interval
a
All models adjust for clustering within family using generalized estimating equations
b
Fully adjusted model adjusted for age, BMI, TV viewing, and maternal overweight/obesity
c
Low body satisfaction is referent group
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Table 3
Association of body satisfaction with starting to binge eat frequentlya
Age adjusted
OR (95% CI)
Age and BMI adjusted
OR (95% CI)
Fully adjustedb
OR (95% CI)
Body satisfactionc 0.41 (0.27, 0.63) 0.45 (0.29, 0.70) 0.39 (0.24, 0.64)
“How happy are you with way
your body looks?”
    Not at all 1 (reference) 1 (reference) 1 (reference)
    A little 0.43 (0.27, 0.67) 0.41 (0.26, 0.66) 0.43 (0.25, 0.74)
    Somewhat 0.39 (0.25, 0.62) 0.42 (0.26, 0.68) 0.38 (0.22, 0.67)
    A lot/Totally 0.11 (0.05, 0.26) 0.12 (0.05, 0.29) 0.15 (0.06, 0.37)
    ptrend <0.0001 <0.0001 <0.0001
OR indicates odds ratio; CI, confidence interval
a
All models adjust for clustering within family using generalized estimating equations
b
Fully adjusted model adjusted for age, BMI, TV viewing, and maternal overweight/obesity
c
Low body satisfaction is referent group
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Table 4
Age-stratified association of body satisfaction with yearly BMI change and starting to binge eat frequentlya
BMI change
Fully adjustedb
β (95% CI)
Binge eating
Fully adjustedb
Odds Ratio (95% CI)
Body satisfactionc
   Age ≤15 years −0.18 (−0.31, −0.06) 0.34 (0.17, 0.68)
    Age >15 years −0.04 (−0.14, 0.06) 0.48 (0.23, 0.99)
OR indicates odds ratio; CI, confidence interval; BMI, body mass index
a
All models adjust for clustering within family using generalized estimating equations
b
Fully adjusted model adjusted for age, BMI, TV viewing, and maternal overweight/obesity
c
Low body satisfaction is referent group
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